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Abstract
Integrated continuous care is important to prevent and treat brittle bone status in the aging process; however, minority groups often have limited access to health services. The purpose of this study was to identify the
care coordination among women’s perceptions about their bone health, information from health care providers, and
the results of Bone Mineral Density (BMD) tests across three age groups. The study was a cross-sectional comparative design. A total of 63 Korean American women completed both the assessment of BMD of the femoral neck
and an interview survey. One’s own risks of osteoporosis, screening behaviors, and health care providers’ advice
were analyzed according to three age (pre-, peri-, and post-menopausal) groups, BMD levels, and health insurance
coverage. Overall, health insurance coverage and having a primary health care provider of Korean American
women were 59.0% and 32.0%, respectively; 61.9% had lower than normal BMD levels, which were significantly
increased by advanced age. Individual awareness of risks of osteoporosis and screening behaviors were significantly
higher in peri-menopausal than in pre- and post-menopausal groups, but no differences were found in health care
providers’ information. The awareness and care providers’ information by BMD level or health insurance did not
differ. The findings show a discrepancy between individual perceptions and behaviors and health care providers’
recommendations regard to bone health. Health behaviors should be guided by professional health care providers.
The women in the post-menopausal stage need to be educated about the high risk of osteoporosis and its management.
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Access to health care services is a leading
health indicator of Healthy People 2020 in the United
States (U.S. Department of Health and Human Services, 2015). In 2012, 83.1% of adults under age 65
years were covered by health insurance and 77% had
a primary care provider. A primary care provider is defined as a medically trained nurse or physician who is
licensed to take care of patients’ basic health needs and
coordinates a patient access to a range of health care
services (Centers for Medicare & Medicaid Services,
2016; U.S. Department of Health and Human Services, 2015). For Asians, the access to care services
was 20% lower than the whites’ group (Agency for
Healthcare Research and Quality, 2011). Limited ac-

cess to health care may cause obstacles to maximal utilization of individual capability for prevention and
management of disease (U.S. Department of Health
and Human Services, 2014). Many patients seek solutions only for single health problems rather than receiving regular screenings and coordinated care for
their overall health condition(s) (U.S. Department of
Health and Human Services, 2014).
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Osteoporosis, or having porous bones, is a
disease characterized by low bone mass, too little bone
formation, and/or excessive bone loss, leading to bone
fragility and an increased risk of fractures. It is a serious, common, debilitating disease and a major public
health problem for older adults (National Institutes of
Health, 2015). Osteoporosis is associated with aging
due to a high risk of falls and injuries (U.S. Department of Health and Human Services, 2004). In 2010,
10.3% of U.S. adults aged 50 years or older had osteoporosis and 43.9% had low bone mass. The prevalence increased noticeably with age, being 10 times
greater among women aged 85+ than those aged 65
(He, Sengupta, Velkoff, & DeBarros, 2005). Even
though bone density and bone strength become weak
due to the aging process, they can be prevented and
treated. Public awareness about bone health is not substantial enough to prevent and treat these bone conditions (U.S. Department of Health and Human Services, 2015; World Health Organization, 2004).
Bone conditions of women after menopause
may deteriorate dramatically due to hormonal changes
(U.S. Department of Health and Human Services,
2004; World Health Organization, 2004). Asian
women’s bone density has been reported to be lower
than any other ethnic group. Studies indicate that
Asian women have twice the prevalence rate of osteoporosis as compared with the African American population and a higher prevalence of vertebral fractures
than Caucasians (Chen, Warner, Fingerhut, & Makuc,
2009; U.S. Department of Health and Human Services, 2015). Korean Americans are among the five
largest Asian-American groups in the United States
(U.S. Census Bureau, 2012), but this group’s bone
conditions and their health care coverage were rarely
reflected as a single ethnic group in previous bone
health research.
The current study was designed based on Anderson’s Behavioral Model of Health Services Use,
which focused on the association of individual units,
health care utilization, and outcomes (Andersen, 1995;
Anderson, 2008). The model constructs and conceptualizes population characteristics (i.e., demographics,
health insurance, primary care providers, and perceived needs), health behaviors (i.e., personal health
practices and use of health services), and health outcomes. The model proposes that effective access to
health care services would improve health status and
satisfaction as well as patient perception. The health
care system and external environment affect health
perception and health status, which again impact the
previous steps (personal characteristics, practices, etc.;
Andersen, 1995). The Behavioral Model of Health
Services Use has been used widely to explain the use
of health care services and health behaviors related to
health problems (Babitsch, Gohl, & von Lengerke,
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2012; Lee & Jang, 2016; Lee et al., 2012). The current
study hypothesized that individual perception and
screening behaviors regarding osteoporosis would be
associated with their bone status (as a health outcome)
as well as the use of health care services.
The purpose was to identify the association
between individual perceptions and behaviors in bone
health and health care services among Korean-American (KA) women living in the United States. Specific
aims included identifying the following:
1. Awareness of one’s own risks regarding bone
health, history of bone screening, and information regarding bone health from health care
providers (HCP) by age groups (Pre, Peri, and
Post-menopause)
2. Consistency in health care in terms of individual awareness, behaviors by bone mineral density (BMD) status, and information provided by
health care systems (e.g., health insurance and
primary care providers)

Method
Design and Settings
This pilot study was a cross-sectional descriptive design with a stratified sampling method. After approval of the institutional review board for human research from the university, participants were recruited from the KA community (KA churches, KA
health clinics, and other KA Associations) with flyers
and contact information in both Korean and English.
KA women who showed an interest were introduced
to the following research issues by phone: Purpose,
process, inclusion and exclusion criteria, confidentiality, and usage of findings. If the KA women were eligible for the study and agreed to participate, they were
invited to the research center by a letter. At the center,
each person was given a consent form and had it explained to her. After the written consent form was
completed, the survey and exam initiated the beginning steps of the study.
The inclusion criteria included (a) belonging
to one of three age groups (25-35 years, 45-55 years,
and 65+), (b) self-reported Korean women descended
from Korean parents, (c) living independently in the
community, and (d) availability to come to the research center for an evaluation by dual-energy X-ray
absorptiometry (DXA) scan. Their ages were categorized into three groups by the status of bone formation
and rebuilding (National Institutes of Health 2015;
U.S. Department of Health and Human Services,
2004): Pre-menopause (Pre-M) group (aged 25-35
years), Peri-menopause (Peri-M; aged 45-55 years)
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and transient status to menopause, and Post-menopause (Post-M; aged 65+ years). The age classification
was based on the following: Bone changes in size,
shape and position by modeling and remodeling
throughout life. Bone modeling reaches its peak by the
early 20s and then declines slowly; early menopause
starts by age 45 years with a median age of approximately 51 years. After menopause, the annual bone
loss is significant for five years and then stabilizes
(Cramer & Xu, 1996; Mazzuoli et al, 2000; U.S.
DHHS, 2004). Those who had a history or evidence of
metabolic disease (i.e., hyper or hypoparathyroidism,
Paget’s disease, osteomalacia, renal osteodystrophy or
osteogenesis imperfecta), bone cancer, ovary removal
(oophorectomy), broken bones on hip(s), or unusual
irregular menstrual cycles among those aged 25-35
years old were excluded.
A total of 63 KA women (20 to 22 in each age
group) living in Southern California completed the
BMD screening and face-to-face interviews by bilingual persons. No compensation except BMD test results and reports was provided. Regarding sample size,
a sample size in a pilot study ranging 10-40 per group
is considered adequate enough to estimate a variety of
possible aims (Hertzog, 2008).

Measures
Demographic information including age,
family income, marital status, living alone or with others, employment, health insurance, and the presence or
absence of a primary HCP was collected. Age was defined by date of birth for all three groups. Annual family income was categorized into three groups: (a)
lower than $30,000; (b) $30,000 to less than $60,000;
and (c) $60,000 or higher, which exceeded the federal
poverty level of family income by 150% and 300%,
respectively. Current marital status, living alone or together with others, having health insurance, and having a usual primary HCP were dichotomized as “yes”
or “no.” Pre-M and Post-M groups were identified by
ages 25-35 and 65+, respectively; those aged 45-55
years and had no menstrual bleeding in three months,
and irregular or cessation of menstruation in a year
comprised the Peri-M group.
Regarding perceptions of risks about their
own osteoporosis, participants were asked the following questions: “Do you think you have a risk of developing osteoporosis?” with five choices from very low
to very high, with a higher score meaning a higher risk
of osteoporosis. The answers were combined and dichotomized as high versus not high. In order to assess
the HCP’s advice, two questions were asked: (a)
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“Have you heard that you have ‘brittle bones’ or
osteoporosis?’” and (b) “Has a doctor or health care
provider ever told you to obtain screening for your
bone health?” Bone screening history was identified
by asking “Have you ever obtained screening for your
bone status?”
BMD at the femoral neck site was assessed
by a DXA scan using a Lunar Prodigy Advance densitometer (GE/Lunar Corp, Madison, WI). The results of
the DXA were classified into three groups: Normal
was represented by a T-score of -1.0 SD or higher, Low
bone mass by a T-score of BMD between -1.0 and -2.5
SD, and Osteoporosis as a T-score of BMD -2.5 SD or
lower (Kanis et al., 2008; World Health Organization,
1994).

Analysis
All the data were cleaned and categorized regarding the variables of age, BMD status, and awareness of the risk of osteoporosis. A descriptive analysis
was done in all variables. For each research objective,
cross tabulation analysis was applied to yield Pearson’s Chi-square values; when a cell contained smaller
than five samples and those cells were more than 20%,
Fisher’s Exact Test value was calculated with a significance level of .05. The data obtained through interview processes had no missing data.

Results
A total of 63 KA women participated in the
study. With regard to demographic information, there
were significant differences in marital status, family
income, employment status, living status, and health
insurance coverage by the menopausal status of PreM, Peri-M, and Post-M groups (Table 1). Sixty-two of
63 were born in Korea and currently reside in Southern
California. Among the participants, more than 50.0%
overall and 85.7% of Post-M group had a family income less than $30,000 (χ2 = 15.46, p = .004); 28.6%
of the Post-M group lived alone (χ2 = 9.99, p = .007).
Regarding health insurance, 58.7% in the Pre-M group
were covered with health insurance and 40.9% and
81.0% in Peri-M and Post-M groups, respectively (χ2
= 7.28, p = .026). Overall, 31.7% of KA women had a
primary HCP; there were no group differences in having a HCP (χ2 = 1.31, p = .518).

Awareness of Risks of Developing Osteoporosis
In terms of awareness of bone health, overall
34.9% of KA women reported they had a high risk of
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osteoporosis; the same was true for 59.1% of Peri-M
and 19.0% of Post-M groups, which were significantly
different by age groups (χ2 = 8.85, p = .012). Overall,
33.3% had been screened for bone density status previously, 54.5% in Peri-M, and 42.9% in Post-M, which
was statistically significant (χ2 = 15.31, p < .001; Table
1).

Regarding health care services, 23.8% reported they heard about their own ‘brittle bones’ from
HCPs (χ2 = 3.30, p = .192) and 17.5% were recommended for screening to determine their bone status
(χ2 = 3.96, p = .138). There were no significant differences between age groups (Table 1).

Table 1. Demographic Characteristics of Participants (N = 63)
Pre-M
Peri-M
Age: 25-35yrs Age: 45-55yrs
n

(%)

n = 20 (%)
30.6 (3.3)

n = 22 (%)
50.97 (2.5)

Post-M
Age: 65+
n = 21 (%)
72.7 (7.0)

χ2
415.95 ‡

Age (Years)

63 (51.7)

Currently Married

42 (67.7)

13 (68.4)

20 (90.9)

9 (42.9)

11.36 †

Employed

19 (30.2)

6 (30.0)

13 (59.1)

0 (0.0)

17.81 ‡

< $30,000

32 (51.6)

7 (36.8)

7 (36.8)

18 (85.7)

< $60,000

7 (11.3)

2 (10.5)

4 (18.2)

1 (4.8)

≥ $60,000

23 (37.1)

10 (52.6)

11 (50.0)

2 (9.5)

7 (11.1)

1 (5.0)

0 (0.0)

6 (28.6)

Have Health Insurance

37 (58.7)

11 (55.0)

9 (40.9)

17 (81.0)

Have a Primary Care Provider

20 (31.7)

7 (35.0)

5 (22.7)

8 (38.1)

Aware at High Risk of Developing Osteoporosis

22 (34.9)

5 (25.0)

13 (59.1)

4 (19.0)

8.85 *

Screened Bone Status

21 (33.3)

0 (0.0)

12 (54.5)

9 (42.9)

15.31 ‡

Heard About Your Brittle Bones

15 (23.8)

2 (10.0)

6 (27.3)

7 (33.3)

3.30

Told to Screen Bone Health

11 (17.5)

1 (5.0)

4 (18.2)

6 (28.6)

3.91 **

Normal

24 (38.1)

11 (55.0)

10 (45.5)

3 (14.3)

Lower Than Normal

30 (47.6)

9 (45.0)

10 (45.5)

11 (52.4)

9 (14.3)

0 (0.0)

2 (9.0)

7 (33.3)

Family Income:

Living Alone

15.46 †
9.99 †
7.28 *
1.314

BMD Level (Femur Neck):

Osteoporosis

13.70 †

Note. Pre-M = Pre-Menopause, Peri-M = Peri-Menopause, Post-M = Post-Menopause; *p < .05, † p < .01, ‡ p < .001, ** Fisher’s
Exact Test value

From the BMD screening, 14.3% of participants had osteoporosis (9.0%, 33.3% in Peri-M and
Post-M, respectively); 47.6% had low BMD levels
which ranged between 45-52% across all age groups.
This was statistically significant (χ2 = 13.70, p = .008).
As shown in Figure 1, BMD levels in the Post-M
group significantly declined. In Figure 2, 68% of the
Peri-M group (aged 45-55 years) were aware of risks
of their osteoporosis and 57.0% had been screened for
BMD previously, while 24.0% of the Post-M groups
were aware of their risks and 43.0% had a history of
BMD screening.
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Figure 1. Level of bone density by age group;
Lower than Normal; Osteoporosis.

Normal;
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Figure 2. Level of bone density by age group. Note. *p < .05;
told to Screen; Screened.

Comparison of Awareness, Screening History and Health Care Services by BMD
Findings
The awareness of a high risk of osteoporosis
and the history of BMD screening were not significantly different between BMD levels (normal versus

Perceived Risk (High)*;

(%)

Was

lower than normal; p > .05; Table 2). Further-more,
those who were told from HCPs regarding their own
osteoporosis, 25.6% were in the lower BMD and
20.8% were in the normal BMD groups (χ2 = 1.21, p
= .546), with a recommendation of screening not significantly different between BMD levels (normal versus low; p > .05; Table 2 and Figure 3).

Table 2. Awareness, Care Service, and Screening of Bone Status by Bone Status
Normal
n

Heard about Brittle Bones;

n = 24

(%)

Lower Than Normal
n = 39 (%)

χ2

p

Aware at High Risk of Developing Osteoporosis

22 (34.9)

10 (41.7)

12 (30.8)

0.776

0.378

Screened Bone Status

21 (33.3)

7 (29.2)

14 (35.9)

0.303

0.784

Heard about your Brittle Bones

15 (23.8)

5 (20.8)

10 (25.6)

1.210

0.546

Told to Screen Bone Health

11 (17.5)

4 (16.7)

7 (17.9)

0.017**

0.590

Note. **Fisher’s Exact Test value

Figure 3. Perception, Health Services, and Screening by Bone Mineral Density;
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Normal;

Lower than Normal.
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women without health insurance were aware of their
own risks of osteoporosis compared to 35.3% in those
who had health insurance but no primary HCP, and
30% of those with health insurance and with a primary
HCP. No significant differences among groups were
found (p > .05; Table 3).

Comparison of Awareness, Screening History, and Information Received by Health
Insurance and Primary HCP
Regarding the awareness by health insurance
coverage and having a primary HCP, 38.5% of KA

Table 3. Awareness, Care Service, and Screening of Bone Status by Health Insurance
No insurance &
no PCP
n = 63 (%)

n = 17 (%)

Insurance
but no PCP
n = 17 (%)

Insurance &
PCP
n = 20 (%)

χ2

p

Aware at High Risk of Developing Osteoporosis

22 (34.9)

10 (38.5)

6 (35.3)

6 (30.0)

0.358 0.836

Heard about your Brittle Bones

15 (23.8)

8 (30.0)

3 (17.6)

4 (26.7)

1.120** 0.604

Told to Screen Bone Health

11 (17.5)

2 (7.7)

4 (23.5)

5 (25.0)

3.130** 0.214

Screened Bone Status

21 (33.3)

8 (30.8)

6 (35.3)

7 (35.0)

0.131 0.936

Note. PCP = Primary Care Provider; **Fisher’s Exact Test value

Overall, 33.3% of KA women had a history
of BMD screening. No differences in BMD history
among groups having health insurance or having a
primary HCP group were found. The information

received from the HCP regarding their osteoporosis
and recommended bone screening was not
significantly different between the groups with and
without health insurance or a primary HCP (Figure 4).

Figure 4. Perception, Health Services, and Screening by Health Insurance and PCP;
No Primary Care Provider; Health Insurance with Primary Care Provider.

No Health Insurance;

Health Insurance,

Discussion
KA women’s BMD findings showed
significant age-related differences. Although low
BMD levels during the post-menopausal stage were
consistent with the other ethnic results, the prevalence
of osteoporosis of KA women (20.9%) was much
higher than White, Hispanic, and Black women (617%) in the United States (Kanis et al., 2008; National
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Committee for Quality Assurance, 2015; Wright et al.,
2014) but lower (39-40%) than women in Korea (Kim
et al., 2012; Kim, Kim, & Cho, 2015). The BMD
screening rates in the Post-M group (65 years and
older) were far below the national rate of 42.9% versus
73.6%, respectively (National Committee for Quality
Assurance, 2015). These findings represent a
challenge to meet the target of Healthy People 2020.
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The current findings indicate a serious disparity in health care coverage of KA women when
compared to the national data. In 2013, uninsured
health insurance rates in Asian-Americans were 13.8%
compared to 41.3% of KA women in the current study
(Smith & Medalia, 2015). Almost half of the Pre-M
and Peri-M groups had no health insurance that might
result from low employment. Furthermore, only 32%
of KA women in the current study had a usual primary
HCP, which was much lower than the national average
of 77.3% in 2011 and other studies using KA women
(Eun, Lee, Kim, & Fogg, 2009; U.S. Department of
Health and Human Services, 2014). Even though the
sample of this study was a convenience selection, the
low rate of coverage of health insurance or no usual
primary HCP are significant barriers for regular reliable access to health services. Studies with a large sample can clarify the differences of the importance of insurance coverage.
Regarding awareness of their own risks of osteoporosis, overall low perception of their own bone
health was consistent with the literature conducted
with other ethnic groups in the United States or Koreans in Korea (Carlsson & Johnson, 2004; Gerend, Erchull, Aiken, & Maner, 2006; Kim et al, 2012; Tan et
al., 2009). The Peri-M (aged 45-55 years) women’s
awareness was higher (59%) than the Post-M (age
65+, 19.0%) women, so the screening behaviors were
inconsistent with the studies conducted in Korea regarding awareness of osteoporosis of women aged 50
years or older in that they did not differ with age or
bone condition (Kim et al., 2012; Shin, Kang, Lee, &
Park, 2014). This can be explained as the transitional
menopausal status in the Peri-M group might have
taken it upon themselves to seek screening. Also, the
KA women’s awareness regarding their own risks of
osteoporosis was quite low and inconsistent with the
prevalence of low BMD status, screening behaviors,
and information received from their HCPs. This finding can be explained by the realization that perceived
susceptibility (one's opinion of chances of developing
a condition) in Korean immigrants was low, while
their health motivation and perceived severity (one's
opinion of how serious a condition and its consequences are) were high (Carlsson & Johnson, 2004).
The prevalence rate of low bone mass (osteoporosis or lower than normal DXA test) was higher
than the rates of their awareness and screening behaviors showed. Even though the result was not statistically significant between groups, the discrepancies between the awareness and screening history or BMD
findings imply that KA women did not know the results or the meaning of the previous screenings or tests.
Furthermore, the KA women’s knowledge or healthseeking behaviors did not seem to originate from the
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health care system or services, because the rate of previous bone screening in Peri-M group (54.5%) exceeded the rates of having health insurance (40.9%)
and having a primary HCP (31.7%). Some of the previous DXA screenings of KA women were not covered by their own health insurance. Education for bone
health should be delivered in both public and private
clinical sites for KA women to have accurate
knowledge, which can be articulated by appropriate
health advice through health care providers.
Only 17.9% of KA women with low BMD
were told to obtain screening for bone status from their
HCPs. Even though 81.0% of the Post-M group had
health insurance coverage and 33.0% had osteoporosis, a low number of them (28.6%) were advised to obtain screening for BMD from their HCP. These findings indicate that KA women’s health-seeking behaviors for bone health were not based on their health insurance and perhaps not emphasized by a HCP. Even
though the KA women’s bone conditions were frequently worse than those of other ethnic groups (Kim
et al., 2012; Tan et al., 2009), their perceptions and behaviors seemed to be sporadic and did not satisfy the
requirements of appropriate care management.
In the Behavioral Model, the perception
(awareness) and their health behaviors (screening)
were hypothesized to be influenced by use of the
health services in the health care delivery system. This
current finding did not support the hypothesis of the
study, which is inconsistent with other studies of those
who had primary care providers and better health behaviors and screening (Lee et al., 2012). The current
findings included outcomes which did not explain the
model because the majority of KA women did not
have both health insurance and primary care providers.
The recommendations are as follows: (a) KA women
should be included in the health care delivery system
of the country to gain access to health services and
have a regular PCP, and (b) studies are needed to identify what guided KA women’s perception and healthseeking behaviors as well as the cultural characteristics of health care delivery services. The current study
used Anderson’s Behavioral Model for the first time
to explain health care service usage and osteoporosis
among KA women; therefore, studies testing the
model need to be conducted again after improving the
coverage of health insurance.
To reduce the disparities and discrepancies of
bone conditions and perceptions from this study, the
empirical recommendation is to educate and
encourage KA women to have health insurance
coverage with private or public health care which is
available through the Affordable Care Act. With
adequate health insurance coverage, establishing a
primary HCP would be more likely to happen. With a
specific primary HCP, KA women would be more
likely to receive the benefits of regular check-ups,
early detection of disease, and appropriate
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management to coordinate with other health problems
and treatment regimens.
Public health education about bone health
should be delivered through KA communities such as
KA associations, religious organizations, and
community events to disseminate this knowledge, and
encourage health-seeking behaviors and appropriate
management. Future studies identifying the source of
KA women’s perceptions and health-seeking
behaviors could help to further understand the KA
women’s bone health status and development of
necessary intervention strategies.

Conclusion
The study shows that KA women are one of
the most underserved groups in the U.S health care
system with low rates of insurance coverage and a low
likelihood of having a primary HCP. There was an age
difference in perception of the risks of osteoporosis,
bone strength, and screening behaviors but inconsistencies existed among the concepts. To improve the
KA women’s bone health and reduce the disparities
among ethnic groups the following actions are recommended: (a) accessibility to health care services should
be improved to provide better opportunities for education, medical intervention, and appropriate resources;
and (b) public education for bone health and disease
prevention should be made more easily accessible.
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